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Method and Apparatus for Rolling and Winding into Coils 
Metal Strip, Especially Steel Strip 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application is the US national phase of PCT 
5 application PCT/EP2003/014938 filed 29 December 2003 with a claim 

to the priority of German patent application 10300362.2 itself 
filed 6 January 2003, whose entire disclosures are herewith 
incorporated by reference. 

FIELD OF THE INVENTION 
io The invention relates to a method of rolling and then 

winding into coils, metallic strip, especially steel strip, on at 
least one rotatably driven, spreadable winding mandrel or reel 
core, where the metal strip is inspected in longitudinal segments 
for rolling anomalies. 
15 BACKGROUND OF THE INVENTION 

In practice a carousel strip coiler, reeler or winder 
with a separate inspection line is known. The steel strip 
outputted by the rolling mill line is wound into coils. For 
inspection of the strip it is necessary to remove an entire coil 
20 from the material flow path and to inspect the strip of that coil 

for rolling defects. These inspections are extremely time 
consuming and disadvantageous from the point of view of the 
economics. For one thing there is only a limited accessibility 
and, for another thing, there is a delay in discovering the origin 
25 of the rolling anomalies. There is also a significant time loss in 

that the production can continue with the defects. 
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Carousel coilers with paired winding mandrels or cores 
are known (EP 0 812 634 Bl; US 5,904,313). Such constructions are 
not, however, directly associated with an inspection line. 

In a further carousel coiler with two coiling mandrels or 
cores (EP 1 039 970 Bl; WO 1998/035756) a specific construction of 
the drive for the coiler mandrels or cores has been proposed. 

Another construction of a carousel coiler with two coiler 
mandrels or cores (EP 0 773 178 Bl; US 5,921,498) also relates to 
the configuration of the drive for the coiler mandrels or cores, so 
that here as well the provision of an inspection line for the 
coiling station has not been considered. 

OBJECT OF THE INVENTION 

The invention sets out, as its object, to provide a 
method of rolling and then coiling metal strip, especially steel 
strip, and an apparatus which will allow economical and rapid 
inspection of strip samples in the framework of a continuous 
rolling process. 

SUMMARY OF THE INVENTION 
The presented object is achieved in accordance with the 
invention in that the strip sample is guided within the rolling 
line "in line" over a deeper-lying coiling station onto an 
inspection table for a free perusal and is stopped. This provides 
significant advantages over a separate inspection process outside 
the rolling line: Upon an inspection cut, a sheet -metal tablet is 
advanced directly onto the inspection table so that defect sources 
of the rolling process can be more rapidly recognized. In addition 
only a sample of the strip is required in the form of the sheet- 
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metal tablet and not an entire coil diverted from the material 
flow. As a result a short access time is afforded for the rapid 
inspection to be carried out. The investment in an additional 
inspection coil and in a carriage for shifting a coil out of the 
5 material flow can thereby be saved. 

An embodiment or one configuration of the invention has a 
belt conveyor which can brake the strip samples and is integrated 
in the inspection table. 

It has been found to be especially advantageous to swing 
10 the strip coiled on the upper cooling mandrel or core during the 
continuous rolling operation through 180° and to coil it to a 
predetermined maximum finished coil diameter. 

The manipulation of finished coils can thus be improved 
in that the coil formed on the lower coiling mandrel or core can be 
15 lowered downwardly and displaced out parallel to the coiling 

mandrel or core axis. Thus the wound coil can be lowered directly 
via a wound coil lifting device. 

The aspect of the invention which concerns the apparatus 
starts from an apparatus for rolling and then coiling metal strip, 
20 especially steel strip which is equipped, downstream of a rolling 

line, with an inspection device which is connected to the last 
rolling mill stand for inspection of the metal strip for rolling 
anomalies . 

The objects which have been set forth are achieved from 
25 an apparatus view point and in accordance with the invention in 

that the coiling station is located below the plane of an 
inspection table disposed "in line" with the rolling line and upon 
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which a strip sample can be freely viewed or perused (inspected). 
The steel strip emerging from the last rolling mill stand can be so 
guided that at the inlet to the coiling station, a deflecting unit 
is provided for deflecting the metal strip to at least one coiling 
mandrel or core. 

The metal strip can be divided such that a residual 
length remains upon the two coiling mandrels or cores when, in 
accordance with a further feature of the invention, the coiling 
station is formed by respective upper and lower coiling mandrels 
arranged eccentrically within respective rotary frames below the 
plane of the inspection table. 

To be able to switch oyer the coiling mandrel through 
180°, the upper coiling mandrel and the lower coiling mandrel can 
lie diametrically opposite one another across the central axis of 
the rotary frame and can be swung through 180° about this axis. 

As tests have shown it is especially advantageous for the 
diameter to lie at an angle to the horizontal of about 15° to 25°. 

The 180° rotation can be produced by mounting the rotary 
frame for the coiling mandrels upon rotatably driven support 
rollers. 

Furthermore, the winding of the strip onto the lower 
coiling mandrel can be further improved if the lower coiling 
mandrel is juxtaposed with a pressure roller arm capable of being 
swung in or out and provided with a pressure roller. 

BRIEF DESCRIPTION OF THE DRAWING 
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In the drawing an embodiment of the invention has been 
shown which will be described in greater detail hereinafter. The 
drawing shows: 

FIG. 1 a side view of the coiling station with the 
inspection line, 

FIG. 2 the same side view of the coiling station with the 
inspection table drawn to a larger scale and 

FIG. 3 a further enlarged illustration of the coiling 

station. 

SPECIFIC DESCRIPTION 
In a rolling line, like for example a Conti- rolling line, 
metal strip 1, especially steel strip 1, downstream of the last 
rolling mill stand 2 of the rolling line 2a, based upon strip 
samples la of several meters in length, is inspected for deviations 
(anomalies), for example in the surface, the geometry, for 
thickness differences, for corrugations or waviness or the like. 
The outlet device arranged for this purpose is comprised of a 
series of a thickness measuring device 3, an edge profile measuring 
device 4, a planarity measurement roller 5 and a guide table 6, a 
first drive roller unit 7, a drum shear 8 for cutting the strip 
sample la from the continuous strip, a second drive roller unit 9 
and a deflecting unit 10. The rolling line 2a continues onto an 
inspection table 11. As soon as the drum shear 8 receives signals 
to effect a cutting operation, the sample la on an "inline" basis 
within the rolling line 2a is caused to move above the lower lying 
coiling station 18 onto the inspection table 11 and is stopped 
there by a strip stopping device 12 for a free viewing or visual 
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inspection. The strip sample la is thus braked by a belt conveyor 
17 which is integrated in the inspection tables 11 which follow one 
another . 

In a further advance, the strip sample la is transported 
off by means of a third drive roller unit 13 to a shear 17 that 
chops it into pieces that are dumped via a chute 15 into a scrap 
wagon 16. The transport drive for the strip samples is a belt 
conveyor 17. As a safety factor during the strip inspection, the 
strip stop device 12 can be swung out of the way. 

In FIG. 2 the coiling station 18 has been shown to larger 
scale. It has a strip coiling pivotal frame 19 which is swingable 
about a pivot axis 19b by means of a separate hydraulic pivotal 
line 19a. In the coiling station 18 an upper coiling mandrel or 
core 20 and a lower coiling mandrel or core 21 are mounted for 
rotation by respective drives. The upper coiler mandrel 20 is 
embraced by two strip coiler arms 22. The strip coiler arms 22 can 
be swung into or out of position by a hydraulic strip coiler arm 
pivot drive 26 (see FIG. 3 as well). 

After the strip sample la has been cut from the oncoming 
continuous strip, the new strip edge is deflected downwardly by 
means of the deflection unit 10 and is guided beneath the 
inspection table 11 and guided onto the upper coil mandrel 20 or 
the coiling mandrel 21 for winding thereon. The rolling process is 
not interrupted by cutting the sample strip segment from the 
oncoming strip. 

A coil 25 wound on the upper coiling mandrel 20 is swung 
through 180° during the continuous rolling operation and is wound 
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to a predetermined coiled diameter 25a. The wound coil 25 on the 
lower coiling mandrel 21 is lowered by a wound coil lifting unit 24 
and transported off on a wound coil removal carry 23 parallel to 
the coiler mandrel axis. 

In FIG. 2 or FIG. 3 it has been shown further that at the 
inlet 27 to the coiler station 18/ the deflection unit 10 can bend 
the metal strip 1 out of the rolling line 2a at a desired angle to 
the coiling mandrel 20 and/or 21. Externally of the strip coiler 
pivot frame 19 ,. the coiler section 18 is provided with a rotary 
frame 28 in which the coiler mandrels 20 and 21 are rotatably 
journaled and driven. The coiler mandrels 20 and 21 lie 
eccentrically to the central axis 28a of the rotatable frame 28 at 
the same spacing along a diameter from the pivot axis 28a of the 
frame 28. The rotatable frame 28 is supported on support rollers 
29 which are rotatable driven. The diameter along which the 
mandrels 20 and 21a disposed includes an angle of about 15° to 25° 
with the horizontal. 

A wound coil 25 (FIG. 3) can be wound to a maximum coil 
diameter 25a. In the region of the layer coiler mandrel 21, the 
housing of the coiler station has a pivotable pressure roller arm 
which, at its front end, carries a pressing roller 31. The pressing 
roller arm 30 can be swung back and forth from its rest position 
indicated by thicker solid lines into a working position, indicated 
by thinner broken lines. 
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Method and Apparatus for Rolling and Winding into Coils 
[ [Reeling] ] Metal Strip, Especially Steel Strip 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application is the US national phase of PCT 
application PCT/EP2003/014938 filed 29 December 2003 with a claim 
to the priority of German patent application 10300362,2 itself 
filed 6 January 2003, whose entire disclosures are herewith 
incorporated by reference. 

FIELD OF THE INVENTION 
The invention relates to a method of rolling and then 
winding into coils, metallic strip, especially steel strip, on at 
least one rotatably driven, spreadable winding mandrel or reel 
core, where [[by]] the metal strip is inspected in longitudinal 
segments for rolling anomalies* 

BACKGROUND OF THE INVENTION 
In practice a carousel strip coiler, reeler or winder 
with a separate inspection line is known. The steel strip 
outputted by the rolling mill line is wound into coils. For 
inspection of the strip it is necessary to remove an entire coil 
from the material flow path and to inspect the strip of that coil 
for rolling defects. These inspections are extremely time 
consuming and disadvantageous from the point of view of the 
economics. For one thing there is only a limited accessibility 
and, for another thing, there is a delay in discovering the origin 
of the rolling anomalies. There is also a significant time loss in 
that the production can continue with the defects. 
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Carousel coilers with paired winding mandrels or cores 
are known (EP 0 812 634 Bl ; US 5,904,313 ) . Such constructions are 
not, however, directly associated with an inspection line. 

In a further carousel coiler with two coiling mandrels or 
cores (EP 1 039 970 Bl ; WO 1998/035756 ) a specific construction of 
the drive for the coiler mandrels or cores has been proposed. 

Another construction of a carousel coiler with two coiler 
mandrels or cores (EP 0 773 178 Bl ; US 5,921,498 ) also relates to 
the configuration of the drive for the coiler mandrels or cores, so 
that here as well the provision of an inspection line for the 
coiling station has not been considered. 

OBJECT OF THE INVENTION 

The invention sets out, as its object, to provide a 
method of rolling and then coiling metal strip, especially steel 
strip, and an apparatus which will allow economical and rapid 
inspection of strip samples in the framework of a continuous 
rolling process. 

SUMMARY OF THE INVENTION 
The presented object is achieved in accordance with the 
invention in that the strip sample is guided within the rolling 
line "in line" over a deeper- lying coiling station onto an 
inspection table for a free perusal and is stopped. This provides 
significant advantages over a separate inspection process outside 
the rolling line: Upon an inspection cut, a sheet -metal tablet is 
advanced directly onto the inspection table so that defect sources 
of the rolling process can be more rapidly recognized. In addition 
only a sample of the strip is required in the form of the sheet- 
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metal tablet and not an entire coil diverted from the material 
flow. As a result a short access time is afforded for the rapid 
inspection to be carried out. The investment in an additional 
inspection coil and in a carriage for shifting a coil out of the 
5 material flow can thereby be saved. 

An embodiment or one configuration of the invention has a 
belt conveyor which can brake the strip samples and is integrated 
in the inspection table. 

It has been found to be especially advantageous to swing 
io the strip coiled on the upper cooling mandrel or core during the 

continuous rolling operation through 180° and to coil it to a 
predetermined maximum finished coil diameter. 

The manipulation of finished coils can thus be improved 
in that the coil formed on the lower coiling mandrel or core can be 
15 lowered downwardly and displaced out parallel to the coiling 

mandrel or core axis. Thus the wound coil can be lowered directly 
via a wound coil lifting device. 

The aspect of the invention which concerns the apparatus 
starts from an apparatus for rolling and then coiling metal strip, 
20 especially steel strip which is equipped, downstream of a rolling 

line, with an inspection device which is connected to the last 
rolling mill stand for inspection of the metal strip for rolling 
anomalies. 

The objects which have been set forth are achieved from 
25 an apparatus view point and in accordance with the invention in 

that the coiling station is located below the plane of an 
inspection table disposed "in line" with the rolling line and upon 
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which a strip sample can be freely viewed or perused (inspected). 
The steel strip emerging from the last rolling mill stand can be so 
guided that at the inlet to the coiling station / a deflecting unit 
is provided for deflecting the metal strip to at least one coiling 
mandrel or core. 

The metal strip can be divided such that a residual 
length remains upon the two coiling mandrels or cores when, in 
accordance with a further feature of the invention the coiling 
station is formed by respective upper and lower coiling mandrels 
arranged eccentrically within respective rotary frames below the 
plane of the inspection table. 

To be able to switch over the coiling mandrel through 
180° , the upper coiling mandrel and the lower coiling mandrel can 
lie diametrically opposite one another across the central axis of 
the rotary frame and can be swung through 180° about this axis. 

As tests have shown it is especially advantageous for the 
diameter to lie at an angle to the horizontal of about 15° to 25°. 

The 180° rotation can be produced by mounting the rotary 
frame for the coiling mandrels upon rot at ably driven support 
rollers. 

Furthermore , the winding of the strip onto the lower 
coiling mandrel can be further improved if the lower coiling 
mandrel is juxtaposed with a pressure roller arm capable of being 
swung in or out and provided with a pressure roller. 

BRIEF DESCRIPTION OF THE DRAWING 
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In the drawing an embodiment of the invention has been 
shown which will be described in greater detail hereinafter. The 
drawing shows: 

FIG. 1 a side view of the coiling station with the 
inspection line, 

FIG. 2 the same side view of the coiling station with the 
inspection table drawn to a larger scale and 

FIG. 3 a further enlarged illustration of the coiling 

station. 

SPECIFIC DESCRIPTION 
In a rolling line, like for example a Conti -rolling line, 
metal strip 1, especially steel strip 1, downstream of the last 
rolling mill stand 2 of the rolling line 2a, based upon strip 
samples la of several meters in length, a re t o b e is inspected for 
deviations (anomalies), for example in the surface, the geometry, 
for thickness differences, for corrugations or waviness or the 
like. The outlet device arranged for this purpose is comprised of 
a series of a thickness measuring device 3, an edge profile 
measuring device 4, a planarity measurement roller 5 and a guide 
table 6, a first drive roller unit 7, a drum shear 8 for cutting 
the strip sample la from the continuous strip, a second drive 
roller unit 9 and a deflecting unit 10. The rolling line 2a 
continues onto an inspection table 11. As soon as the drum shear 8 
receives signals to effect a cutting operation, the sample la on an 
"inline" basis within the rolling line 2a is caused to move above 
the lower lying coiling station 18 onto the inspection table 11 and 
is stopped there by a strip stopping device 12 for a free viewing 
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or visual inspection. The strip sample la is thus braked by a belt 
conveyor 17 which is integrated in the inspection tables 11 which 
follow one another. 

In a further advance/ the strip sample la is transported 
off by means of a third drive roller unit 13 to a shear 17 in whi c h 
it is c h opp ed u p int o p i e ces and that chops it into pieces that are 
dumped via a chute 15 is dum pe d in into a scrap wagon 16. The 
transport drive for the strip samples is ac co m p lished by means o f 
the a belt conveyor 17. As a safety factor during the [[belt]] 
strip inspect ion, the [[belt]] strip stop device 12 can be swung 
out of the way. 

In FIG. 2 the coiling station 18 has been shown to 
[[that]] larger scale. It has a [[belt]] strip coiling pivotal 
frame 19 which is swingable about a pivot axis 19b by means of a 
separate hydraulic pivotal line 19a. In the coiling station 18 an 
upper coiling mandrel or core 20 and a lower coiling mandrel or 
core 21 are mounted for rotation by respective drives. The upper 
coiler mandrel 20 is embraced by [[a]] two [[belt]] strip coiler 
arms 22. The [[belt]] strip coiler arms 22 can be swung into or 
out of position by a hydraulic [[belt]] strip coiler arm pivot 
drive 26 (see FIG. 3 as well). 

After the strip sample la has been cut from the oncoming 
continuous strip # the new strip edge is deflected downwardly by 
means of the deflection unit 10 and is guided beneath the 
inspection table 11 and guided onto the upper coil mandrel 20 or 
the coiling mandrel 21 for winding thereon. The rolling process is 
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not interrupted by th e r e s pec tiv e cutting [[of]] the sample strip 
segment from the oncoming strip. 

A coil 25 wound on the upper coiling mandrel 20 is swung 
through 180° during the continuous rolling operation and is wound 
to a predetermined coiled diameter 25a. The wound coil 25 on the 
lower coiling mandrel 21 is lowered by a wound coil lifting unit 24 
and transported off [ [an] ] on a wound coil removal carry 23 
parallel to the coiler mandrel axis. 

In FIG. 2 or FIG. 3 it has been shown further that at the 
inlet 27 to the coiler station 18 # the deflection unit 10 can bend 
the metal strip 1 out of the rolling line 2a at a desired angle to 
the coiling mandrel 20 and/or 21. Externally of the [[belt]] strip 
coiler pivot frame 19 , the coiler section 18 is provided with a 
rotary frame 28 in which the coiler mandrels 20 and 21 are 
rotatably journaled and driven. The coiler mandrels 20 and 21 lie 
eccentrically to the central axis 28a of the rotatable frame 28 at 
the same spacing along a diameter from the pivot axis 28a of the 
frame 28. The rotatable frame 28 is supported on support rollers 
29 which are rotatable driven. The diameter along which the 
mandrels 20 and 21a disposed includes an angle of about 15° to 25° 
with the horizontal. 

A wound coil 25 (FIG. 3) can be wound to a maximum coil 
diameter 25a. In the region of the layer coiler mandrel 21, the 
housing of the coiler station has a pivotable pressure roller arm 
which, at its front end, carries a pressing roller 31. The pressing 
roller arm 30 can be swung back and forth from its rest position 
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indicated by thicker solid lines into a working position, indicated 
by thinner broken lines. 

R e f er en ce Chara c t e r List 

I. M e tal st r ip, st ee l stri p 
s la. St r ip sample 

2^ — (Last) ro lling mill stand 
2a. R o llin g line 

3. Thi c kness measu r ing d e vic e 

4. Ed ge pro fil e m e asurin g d e vic e 
io 5. Plu r ality ma c hined r o ll e r 

6 . Guid e c abl e 

7. First driv e r o ll er unit 
0 . Drum shi e ld 

9. Se co nd driv e r o ller unit 
is 10. D e fl e ctin g unit 

II. Ins pe cti o n tabl e 

12 . Stri p st op d e vi ce 

13. Third driv e r o ll e r unit 

14 . Sh e a r 
20 15 . Chute 

16. S cr a p c arria ge 
3rH — B e lt co nvey or 

10. C o ilin g stati o n 

1 9 . B e lt co nv e y o r piv o t fram e 
25 1 9 a. — (Hydrauli c ) p ivot driv e 

1 9 b. Pivot axis 

20. U ppe r c o il mand re l 

21. L o w e r co il e r mand re l 

22. Belt c o il e r arm 

30 23. W o und co il dis c har ge 

24. Liftin g devi ce 

25. W o und co il 

25a. Maximum c o il diam e t e r 
2-6-: — (Hyd r auli c ) b e lt c o il arm piv o t driv e 
35 27. Inl e t t o th e co ilin g stati o n 

20. R o tatabl e f r ame 

20a. C e nte r axis o f r o tatable fram e 

2 9 . Su ppo rt ro ll er s 

30. Pr oce ssin g r o ller arm 
40 31. Pr e ssin g ro ll er 
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